The effect of diabetes mellitus on active avoidance learning in rats: the role of nitric oxide.
Growing data report memory and other cognitive problems among individuals with diabetes mellitus. Nitric oxide may play a key role in many physiological and pathological situations. The aim was to investigate the role of NO in diabetes-induced changes in learning and lipid peroxidation. Six groups of 10 rats each were formed: control (C), diabetic (D), control+L-arginine (CA), diabetic+L-arginine (DA), control+L-NAME (CN), and diabetic+L-NAME (DN) groups. Experimental diabetes mellitus was induced by injection of streptozotocin (60 mg/kg body weight). 160 mg/kg/day L-arginine or 10 mg/kg/day L-NAME were injected intraperitoneally to the relevant groups for eight weeks. Active avoidance behavior was studied in the middle of the eighth week using an automated shuttle box. Brain and hippocampal nitrite levels were measured by a fluorometric method. TBARS levels were measured fluorometrically using 1,1,3,3-tetramethoxypropane as a standard. The active avoidance training indicated that diabetes was associated with learning impairment. Administration of L-NAME and L-arginine significantly impaired active avoidance performance compared with the control group. They also decreased glucose level in group DA compared with the diabetic group. Brain nitrite level was significantly different in the diabetic group; hippocampus nitrite level tended to be lower in the L-NAME groups than the diabetic and control groups, although L-arginine increased hippocampal and brain nitrite values in the CA group compared with control groups. Brain and hippocampal TBARS levels were significantly higher in diabetic than in control rats. Imbalance related to nitric oxide production may contribute to cognitive dysfunction in diabetes mellitus.